A survey of ectoparasite species infesting wild birds at two gallery forests in Makurdi was investigated to provide baseline information on the types of ectoparasites infesting wild birds. Birds were trapped from September 2015 to August 2016; a combination of visual examination and dust ruffling technique was used to remove ectoparasites from live birds. Specimens were preserved in labeled vials containing 70% alcohol. The parasites were identified using standard taxonomic keys when viewed under a light microscope. A total of 254 birds were captured out of which, 174 (68.5%) were infested with 1,294 ectoparasites (1,208 lice, 25ticks, 50 mites and 11 flies). The birds had high single infestation 107(42.1%). Ectoparasitic infestation varied significantly between months (F (11, 253) =2.620, P<0.05) and between bird species (F (58, 253) =2.353, P<0.05), with the months of May and June showing higher infestations and at the Mu gallery Forest. The study concludes that there is high prevalence of ectoparasites on wild birds at gallery forests hence making the forests possible reservoir for ectoparasites for domestic birds. The study recommends further studies to determine the effects of parasites on the health of wild birds and possible transmission of parasites from wild to domestic birds.
Introduction
Ectoparasites are a diverse group of organisms that inhabit the integument of its host and feed on dead skin cells, tissues, fluids, blood and lymph [1] . When in large aggregation they may debilitate animals in other ways by causing various disorders such as anemia, detrimental immune reactions (hypersensitivity), skin necrosis, low weight gains, blockage of orifices and secondary infections [2] [3] [4] .
In Birds, ectoparasites are known to cause selection pressures on host population, by lowering nestling survival and growth [5, 6] , influencing the evolution of bird coloration [7] , increasing the cost of sexual ornamentation [8] , lowering of mating success and reduce fecundity [4] . As members of the ecosystems, birds play many important roles, including as predators, pollinators, scavengers, seed dispersers, seed predators, and ecosystem engineers [9, 10] , which sustain the ecosystem both directly and indirectly.
In Nigeria, there are about 940 species of wild birds of which four are endemic and five are accidental or rare [11] . Some of these birds are also migrants which use Nigeria as their wintering grounds. Unfortunately, there are a number of factors that pose as threats to the avifauna of Nigeria amongst which include parasitism and diseases [12] .
Most ectoparasites are disease vectors, for instance the fowl tick, a soft-bodied tick of the family Argasidae, is the most important poultry ectoparasite in many countries and it is often a factor limiting raising chickens and turkeys [2, 3, 13] . Heavy infestations of lice, mites, fleas, flies, and other biting insects have also been responsible for causing illness and even death of wild birds, especially among nestlings [14] . Conditions caused by these insects range from feather loss and skin damage from mange, to myiasis or infestation with fly maggots, and anemia.A good knowledge of the ectoparasites of the wild bird species will aid in the development of possible control measures which may help in enhancing the survival of birds and compliment efforts towards public enlightenment. There is dearth of information and knowledge on the diversity of ectoparasites infesting wild birds in Nigeria. The objective of this study was tocreate baseline information on the types of ectoparasites infesting wild birds at some gallery forests along the River Benue at Makurdi.
Materials and Methods

Study Area
The study was conducted at two gallery forests located along the River Benue in Makurdi local government area of Benue State. The Zoological garden (7 o [15] . It experiences two distinct weather conditions, dry season which starts from October to March and wet season which starts from April to September. It has a mean temperature of 28°C, which sometimes rises to about 37°C especially within Makurdi the state capital. Rainfall ranges between 12,000-20,000mm.
Sample Collection
The trapping of birds was done from the months of September 2015 to August 2016 using mist nets. Four nets were set 100 metres apart at each study site and left in the field; nets were opened four times a week interchangeably in the mornings from 0530 to 1000 hours. Nets were inspected at 30 minutes intervals, trapped birds were immediately removed and bagged to reduce the escape of fragile parasites. Bagged birds were moved to a rest spot where each bird was first visually examined, after which they were dusted with an insecticidal powder (10% pyrethrum) and held over a coloured cardboard paper followed by systematic thorough ruffling of the feathers in order to dislodge parasites after which contents were transferred into a labeled vial containing 70% ethyl alcohol and stored in the laboratory for microscopic examination [6] . The trapped wild birds were identified using Field guides [16] , while the ectoparasites were mounted on slides and examined using a light microscope with the 4X and 10X objective lenses. They were sorted and identified to genera based on their morphology according to relevant literatures and published taxonomic key references [4, [17] [18] [19] .
Data Analysis
Ectoparasites dynamics such as mean intensity and prevalence were calculated using relevant equations [20, 21] . 
Mean Intensity=
Results and Discussion
A total of 254 wild birds were captured distributed in 33 families. Mean number of birds trapped between the months was not significant (F (11, 141) = 0.629, P> 0.05). Birds diversity between sites was also not significant (F (1,106) = 2.131, P>0.05). Overall, Mu Forest had a total bird population of one hundred and twenty two (48.03%), with the Red-eyed Dove (Figure 1 ) rating highest with a population of twelve (12) , while the Zoological Garden had a total population of one hundred and thirty two (51.97%) with the Blue-breasted Kingfisher (Figure 2 ) rating highest having a population of nine (9) . This is an implication that birds species distribution is even between sites and all year round.
Out of the 254 wild birds, 174 (68.5%)were infested with 1,294 ectoparasites (1,208 lice, 25ticks, 50 mites and 11 flies).Lice were predominant (93.4%) than all other ectoparasites with the genus Columbicola (Figure 3) being the most prevalent species (20.8%) while the fly Pseudolynchiasp. (Figure 4 ) was the lowest (1.18%). The genus Strigiphilus( Figure 5 ) had the highest mean intensity of 6.88 followed by Genus Coloceras (Figure 6 ). White faced Owl Ptilopsisleucotis (Figure 8 ), which only one bird had as much as 59 ectoparasites, this completely changed infestation rate and mean intensity between species. This type of aggregate distribution was earlier explained by Claython and Waltherin their work on quantification of arthropod parasites of birds as being characteristic of ectoparasites especially lice species [6] . However, this difference was not significant when analysed according to seasons (F (2, 253) =1.975, P>0.05) and sites (F (1,253) = 0.096, P>0.05). This means that even though the ectoparasites exhibit an aggregate type of distribution, they are wide spread all year round.
Hence, the overall prevalence of ectoparasites at the gallery forests along River Benue at Makurdi is high compared to that found on wild birds in Czech Republic, Philippines, Turkey and other parts of Nigeria [22] [23] [24] [25] . Ectoparasites species distributed in 25 genera were recovered from this study, thisishigh compared to other studies carried out in Nigeria [26, 27] , however it is worthy to note that not much work has been carried out on ectoparasites of wild birds in Nigeria, and studiesconducted so far tend to focus on specific species and on helminth parasites [28] .
The lice genusColumbicolawas more prevalent (Table 1) , this genus specificallyhas also been found to infest domestic birds such as pigeons and poultry [22, 29] .This may be because it has developed a morphology that makes it easyto adapt to almost any part of a birds body and easily escape preening by running through the feathers hence, its ability to thrive easily [18] . Although habitat specialization was not directly investigated in this study, however, it can be assumed that Columbicola was more prevalent due to its morphological adaptation strategies against host defenses. This was explained by other researchers who investigated microhabitat specialization of ectoparasites species [4, 18] .The generaStrigiphilus and Colocerasshowed a higher mean intensity of 8.40 and 6.88 respectively ( Table 1) . These genera were also recovered only from the Northern White faced owl and Dove species respectively. This typeof host-specificity is characteristic for lice species owing to the fact that lice species may have ability to develop a strategy for avoiding inter-specific competition [30, 31] . Reeves also noticed this type of host specificity in lice species infesting Bats [32] .
Conclusion
This study concludes that there is high prevalence of ectoparasites on wild birds at gallery forests along River Benue at Makurdi, Benue State, Nigeria. The major ectoparasites comprises lice and mites, which have been implicated as causative agents of various diseases in other birds, with the genus Columbicolaas the most prevalent ectoparasites species of wild birds in Makurdi.These forests may also be acting as reservoir for ectoparasites transmission between domestic and wild birds.
Finally, European migrants were not trapped at any of the study sites, perhaps these sites do not act as a migratory path or wintering site for the birds, however, some intra African migrants were trapped at the sites. It will therefore be interesting to investigate the effects that these parasites have on birds' health and productivity and also to establish the type of diseases they transmit between birds of different species.
